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Abstract

The paper presents a semantic model of protest
events, called Semantic Interpretations of
Protest Events (SemInPE). The model is a prac-
tical application of the Unified Eventity Rep-
resentation (UER) formalism, which is based
on the Unified Modeling Language (UML),
whose four-layer architecture (i.e., user ob-
jects, model, metamodel, and meta-metamodel)
provides flexible means for building the se-
mantic representations of the language units
along a scale of generality and specificity. The
analytical framework, inspired by the object-
orientation paradigm in computer science and
a cognitive approach to the linguistic analysis,
provides suitable devices for capturing the con-
tinuously varying information in the social and
political domain. The basic modeling elements
of events are presented, which include model-
ing elements defining classes of participants in
the events, types of relationship among the par-
ticipants, as well as the participants behaviour.
The acquisition of language objects that serve
as instances of the various semantic classes
contained in the model is also discussed.

1 Introduction

The paper presents a semantic model of events,
which can be broadly defined as protest events. The
model, which we call Semantic Interpretations of
Protest Events (SemInPE) is a practical application
of the Unified Eventity Representation (UER) - a
cognitive theoretical approach and a graphical for-
malism (Schalley, 2004) based on the Unified Mod-
eling Language (UML)1 - an international standard
for graphical representation and design of object-
oriented systems in the field of Information Tech-
nologies (OMG, 2001).

The analytical framework used for building the
semantic representations is inspired by the object-
oriented paradigm in computer science and a cog-
nitive approach to the linguistic analysis (Schalley,

1https://www.uml.org/

2014). The application of this innovative formal-
ism in our work is motivated by several merits
of its, relevant to the task of building Language-
Technologies-style ontologies utilisable in the so-
cial and political sciences.

The analytical framework we apply is based on
the four-layer metamodel (i.e., user objects, model,
metamodel, and meta-metamodel) of the Unified
Modeling Language (UML). This multi-layered ar-
chitecture provides flexible means for building the
semantic representations of the language objects
along a scale of generality and specificity. The
inheritance mechanism of classes and objects pro-
vides a device for the definition of abstract, under-
lying semantic representations, which can be in-
stantiated by specific descriptions corresponding to
specific topics and specific languages. In our case,
this particular conceptual modeling paves the way
to building an ontology of protest events for Bul-
garian, but it is utilisable in multilingual settings
as well. The structuring devices of the applied
model provide the possibility for a modular and
dynamically extensible knowledge representation,
which is of particular importance for capturing the
continuously varying information in the social and
political domain.

The cognitive approach to representing the
linguistic units provides a conceptual modeling,
which corresponds to the conceptualisation of the
object-oriented modeling (Schalley, 2014). In this
way a direct use of the handy object-orientation
devices is ensured in the semantic representation
of language entities. We can also point out the
presence of ontological knowledge (i.e., relation
to real-world knowledge) in the semantic descrip-
tions via the reference to ontological categories
(see Section 3).

The paper is structured as follows. In Section
2 we briefly refer to related work. In section 3
we present the model to be utilised in building an
ontology in the domain of protest events. In section
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4 the extraction of language data necessary for our
work is discussed. Section 5 provides concluding
remarks and some hints on the future developments
we envisage.

2 Related work

As pointed out in the Introduction, the work pre-
sented in this paper belongs to the analytical frame-
work defined as object-oriented semantics. This
relatively novel approach in linguistics so far has
been demonstrated predominantly in the analysis of
the meanings of verbs (e.g., (Schalley, 2004, 2014),
(Benz, 2014), (Slavcheva, 2008, 2012). However,
more recently, Morrissey and Schalley (2017) ar-
gue that the object-oriented approach is beneficial
for the semantic representation of nominals as well,
which is a useful development for large-scale con-
ceptual modeling. The approach to the linguistic
analysis in the work presented in this paper is a
cognitive one. It is determined by principles relat-
ing perception, thinking and language. The basic
assumption is that language reflects “patterns of
thought”, hence the study of language is connected
to the exploration of “patterns of conceptualization”
(Evans and Green, 2006). This makes it possible
to relate conceptual structures of language to the
conceptual base of object-oriented programming
languages.

The graphical semantic formalism used in the
application presented in this paper employs the
Unified Modeling Language (UML) (OMG, 2001),
which contains notation techniques for combining
structural (that is, static) and behavioural (that is,
dynamic) modeling. A long-term research work for
developing ontological foundations for conceptual
modeling has used UML in building the frame-
work of the Unified Foundational Ontology (UFO)
and especially in the development of OntoUML –
“ontologically well-founded conceptual modeling
version of UML” (Guizzardi et al., 2015, 2022).

The work on the conceptually grounded seman-
tic descriptors provokes a comparison with ontolo-
gies like, for instance, the Suggested Upper Merged
Ontology (SUMO)2 (Niles and Pease, 2001), which
has been mapped to WordNet (Niles and Pease,
2003). An open source knowledge engineering
environment, Sigma, has been created (Pease and
Benzmueller, 2013), which includes a full first or-
der inference capability, as well as a natural lan-
guage paraphrase capability for logical axioms.

2http://www.ontologyportal.org/

There are various taxonomies describing polit-
ical events. The earliest event taxonomy for text
analysis, which includes political events, is intro-
duced in the context of the Automatic Content Ex-
traction program (Ahn, 2006) and the following
TAC initiative (Mitamura et al., 2017).

Other outstanding taxonomies in this domain
include the Intrusion Detection Extensible Alert
Taxonomy IDEA (Kácha, 2014), and the CAMEO
taxonomy (Gerner et al., 2002). Several event
data bases and systems such as GDELT and
ICEWS (Ward et al., 2013) use CAMEO. Although
CAMEO is sometimes referred to as ontology, the
first fully fledged ontology in the domain of polit-
ical events is PLOVER (Halterman et al., 2021),
which includes protests and other political events
as classes. An overview of the existing ontolo-
gies and taxonomies is presented in Balalia et al.
(2021); they also introduce their own ontology,
called COFEE.

The ontologies and taxonomies mentioned so far
refer to the large domain of political event detection.
In contrast, very little work is dedicated specifi-
cally to protest events: Danilova (2015) describes
a model which includes arguments and classes sim-
ilar to the ones we observed. Relevant to our work
is also the multilingual NEXUS event detection
system, which uses linguistic rules, lexicon-based
event classification, and an ad-hoc taxonomy of
event classes to detect protests, riots, and other
conflict events (Piskorski et al., 2007).

Protest events have also been studied by the po-
litical and social sciences. Duruşan et al. (2022)
defines the protest as "an action through which
individuals, groups, or organizations voice their
objections, oppositions, demands, or grievances to
a person or institution of authority". According to
Parry (2023), the value of protest consists in mak-
ing a difference; the successful protest being the
one that effects change in line with the protesters’
goals.

Event databases, such as POLECAT (Halterman
et al., 2023), the CAMEO dataset (Salam et al.,
2020) and others represent a bridge between the
world of ontologies and political sciences. They
introduce means for qualitative political studies,
trend analysis and conflict prediction.

3 The model

As pointed out above, the Semantic Interpretations
of Protest Events (SemInPE) model we present
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here is based on the Unified Eventity Represen-
tation (UER) theoretical approach and formalism
(Schalley, 2004). In the subsections that follow we
present basic modeling elements and the way they
will be used in the ontology construction.

3.1 Eventity frames

A central modelling element is the EVENTITY

FRAME, which represents the semantics of verbs
as the key lexical encoders of events (or, eventities
in the UER terminology) in texts. The EVENTITY

FRAMES describe the eventity PARTICIPANTS, as
well as their interaction and behaviour. The EVEN-
TITY FRAMES incorporate modelling elements,
each one of which can be specified to a different
degree depending on the concrete task. Figure 1
contains an EVENTITY FRAME TEMPLATE, which,
after binding its parameters, can describe verbs
that typically occur in texts discussing protests like,
for example, bg. protestiram (‘protest’) as used in
sentence (1).

(1) Zsiteli na krivodolskoto selo Osen protesti-
raha sreshtu avtomobilniya trafik.
(Eng.transl.) Inhabitants of the Osen village in the
Krivodol region protested against the automobile
traffic.

In the diagram in Figure 1, there is one promi-
nent PARTICIPANT (the protester) represented by
a PARTICIPANT CLASS stating that the PARTICI-
PANT ROLE is Agent, the PARTICIPANT ontolog-
ical TYPE is Individual, and there is an AT-
TRIBUTE further characterising the participant as
human. The prominent participant’s behaviour is
described in the dynamic core of the EVENTITY

FRAME (denoted by the dashed-outline rectangle
with rounded corners), which contains a STATE-
machine, in this case consisting of an ACTIVE

SIMPLE STATE (ASS) (depicted by the shape with
straight top and bottom arcs, and convex arcs on
the two sides). The ACTIVE SIMPLE STATE (ASS)
denotes activities, actions performed by the promi-
nent participant. The second participant is the rea-
son, the motive, the stimulus3 for the protest event.

As pointed out above, the EVENTITY FRAME

in Figure 1 is a TEMPLATE, that is, it includes
a parameter to be bound (indicated by the dash-
outline rectangle in the upper right corner of the
octagon). The parameter can be bound to names

3One would intuitively say the cause for the protest, but
the word cause is deliberately avoided as it is reserved to name
a central modeling element, the cause-SIGNAL

of the ACTIVE SIMPLE STATE, which refer to basic
concepts like, for example:

ASS = {Protest, Strike, Demonstrate, . . . }
The specification of the STATES depends on the

modeling granularity determined for a given rep-
resentation and ranges from underspecification to
different degrees of specification with the help of
clusters of PROPERTIES. The PROPERTIES, which
are part of the metamodel, have values of the ENU-
MERATION or Boolean data type. For example, the
STATE-machine of the verb bg. buntuvam se (’riot’)
can be represented in the way shown in Figure 2.

It should be noted that the STATE-machines
can provide conceptual structuring of different
complexity. They can include modeling devices
like SUBMACHINE STATES or SUBCORE STATES,
which can reference reusable conceptual structures
(or conceptual ’macros’) specified elsewhere in the
model. STATE-machines can make use of COMPOS-
ITE STATES, which model processes and can de-
scribe the sequential and concurrent steps in those
processes. The granulated structure of the dynamic
core is beyond the scope of the current paper. Its
development will be reported in follow-up works.

3.2 Participants

The PARTICIPANT CLASSES are selectors for sets
of OBJECTS, which stand for participants appropri-
ate for a given eventity. The metamodel provides
the possibility for building taxonomies of partici-
pants whose modelling elements are at a different
level of abstraction.

The participants belong to different ontological
categories, which are referenced by PARTICIPANT

TYPES merged into a very concise participant type
ontology. This small ontological type hierarchy
contains generalised categories, which roughly de-
termine the kind of modeling elements that are used
to specify the PARTICIPANT CLASSES and the PAR-
TICIPANT OBJECTS as instances of those classes.
The root node of the ontological type hierarchy is
Entity and it encompasses the two top level cat-
egories of Eventity and Ineventity4. There
is a small number of sub-levels further down the
hierarchy, but what concerns directly our work here
is that: 1) one of the subdivisions of Ineventity

4Currently, we follow the naming and the definition of the
high-level ontological types as set in the UER (Schalley, 2004).
However, the ontological type hierarchy can be adjusted and
complemented by a particular ontology designer. We envisage
a further development and specification of the ontological
types.
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Figure 1: EVENTITY FRAME TEMPLATE modeling verbs typical for the topic of protests.

Figure 2: Dynamic core of the verb buntuvam se (’riot’)

is the Individual5 category, which is the typ-
ical category of protesters, and 2) it is possible
for a participant to be of the Eventity category,
which is a typical type for the reason, the motive
for a protest.

The major discriminators of eventity PARTICI-

5It should be noted that the category Individual does
not stand for the concept of Person but for any entity that
conforms to the ATTRIBUTE {inherentlyBounded = true}

PANTS are the ATTRIBUTES that characterise them.
The number and type of the ATTRIBUTES that spec-
ify a given PARTICIPANT CLASS can vary depend-
ing on the concrete task. In addition, given AT-
TRIBUTES can stay unspecified depending on the
implementation.

For example, protesters can be characterised by
clusters of ATTRIBUTES as shown in Figure 3.

The values of the ATTRIBUTES in Figure 3 are of
data type ENUMERATION as exemplified in Figure
4.

Looking at the data extracted from news texts in
Bulgarian (see Section 4), we can find several gen-
eral semantic dimensions of reasons for protesting.
Some of the protests belong to a single dimension
(e.g., a political protest against a new government),
others are characterised by features stemming from
more than one dimension (e.g., demands for in-
crease of the salaries of medical personnel, which
concern the social, economic, and health dimen-
sions).

The semantic dimensions are defined as follows:
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Figure 3: Attributes describing a protester participant.

Figure 4: Enumerations of attribute values characterising protest participants.

• Political dimension. It is related to the polit-
ical realm of the Parliament, the Presidency,
the government and the governmental admin-
istration, the administration of the regions, etc.

• Social dimension. It concerns the rights and
welfare of different social groups, for example,
the status of old people, the education, etc.

• Criminal dimension. Criminality, mafia, cor-
ruption, and the rule of law in general are the
protest triggers in this dimension.

• Ideological dimension. Here the concerns are
related to ultra right or ultra left movements,
political figures, and similar concerns of the
protesting people related to various ideologies,
which are not acceptable according to them.

• Religious dimension. It includes protests stem-
ming from religious convictions, for example,
protests for the rights of the Islamic popula-
tion in China.

• Legislation dimension. Here the demands are
directed in favour or against a new legislation

or an old legislation, which is in conflict with
certain social realities.

• Health dimension. Health is an important con-
cern in society, especially during and after the
COVID pandemic. Various protests target vac-
cines, health insurances, health legislation and
the health system in general. This dimension
is related to the social dimension.

On the basis of the above summarising, for the
Reason participant, we can define PARTICIPANT

CLASSES as exemplified in Figure 5. Examples
of lexical items represented by such a participant
class are: "the President", "the opposition", "the
mafia", "new law", "the COVID masks", etc.

Typically, the Reason participant is of the
ontological type Eventity. It can be as-
signed a sub-division category of Eventity
like Proposition (which encompasses abstract
eventities), State, Process. Except for the
Animacy attribute, which is irrelevant for an
Eventity type of Reason, the attributes in Fig-
ure 5 are valid also for the Eventity type of
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Figure 5: Participant kind of reason

Reason. In addition, the Reason Eventity
can be represented, in its own right, in a struc-
tured way. Examples of Reason participants
of the Eventity type are: "increase of prices",
"murder", "firing of workers", "construction", "an-
imal rights violation", "the lack of treatment of
mosquitoes", etc.

Needless to say, the Reason ontological
types are characterised by plasticity, that is, the
Individual and the Eventity types are inter-
changeable. For example, a protest against the Pres-
ident, in one case, can be viewed to be against the
personality of the president, in other case, against
actions of the president.

The semantic representation of protest events
can be enriched by modeling the relations among
the participants, which is the subject of discussion
of the next section.

3.3 Relationships among participants

An EVENTITY FRAME describing a protest event
can incorporate different PARTICIPANTS, which
are in various relationships with one another. The
different aspects of those relationships can be de-
scribed by the ASSOCIATION modeling element, as
well as the ASSOCIATION CLASS, which displays
properties of the ASSOCIATION. The modeling
elements of this kind are a useful device for pro-
viding rich semantic descriptions of the relations
among the different types of participants, which we
illustrate by the examples below.

For a given semantic representation, it would
be necessary to point out the relation of employee
and employer between the participants in a protest

event as displayed in Figure 6.
The ASSOCIATION CLASS connects the PARTIC-

IPANT CLASSES and defines a set of features that
describe the relationship itself as exemplified in
Figure 7.

4 Data

The first step in preparing our semantic model was
to acquire language objects that serve as instances
of the various semantic classes contained in the
model:

1. We extracted nouns in Bulgarian, whose very
close equivalents in English are "protest",
"demonstration", "riot", "strike", etc.

2. We identified the verbs that are morpho-
logically and semantically related to those
nouns. For example, the correlative of
the noun bg.protest (’protest’) is the verb
bg.protestiram (’to protest’). Bulgarian is a
language of very rich verb morphology, hence,
specific members of the verb form paradigm
are of interest, in this case, bg.protestirat
(present tense, plural), and bg.protestiraha
(past tense, plural). These verb forms are
frequently used to denote the focus of news
articles describing protest events and convey
meanings related to "actions happening at the
moment", "actions that happened in not dis-
tant past", and "actions performed by a num-
ber of people".

3. We searched for relevant terms in a corpus of
approximately 100,000 news articles in Bul-
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Figure 6: ASSOCIATION between two PARTICIPANTS.

Figure 7: ASSOCIATION CLASS describing the relation of conflict between the participants.

garian gathered by scraping various Bulgarian
news websites in the period 2021-2022.

4. Then we gathered all the uni- and bi-grams
that appeared in immediate proximity to the
search terms, where only one non-stop word
was allowed between the search term and the
n-gram.

5. We calculated the TF.IDF for each n-gram
extracted in this way, and picked out the 500
with the highest TF.IDF.

6. Then we manually identified the terms for the
respective target semantic class in this list of
500 terms adjacent to "protest", its synonyms
and hyponyms in the Bulgarian language.

As an additional data source we used the Bul-
garian section of Google News6 and downloaded
100 news articles from 2022 and 2023 related to
protests, riots and strikes, and manually extracted
from them additional relevant terms for each se-
mantic class under consideration.

It should be noted that all semantic classes were
extracted from the aforementioned set of terms and
the Google news corpus.

6http://news.google.com

In this way we extracted the terms for the se-
mantic class PROTEST REASONS (here the En-
glish translations of the Bulgarian lexical items
are given): "construction", "new law", "new order",
"increased prices", "the President", "the opposi-
tion", "the conditions", "the mafia", "the ambas-
sador", "the COVID masks", "murder", "working
conditions", "animal rights", etc. These are protest
reasons, typical for the Bulgarian society. Similarly,
we can deal with the other semantic classes in the
model like CONFLICT, OCCUPATION, RELIGION,
etc.

5 Conclusion

We presented a semantic model, which contains
flexible devices for representing the underlying con-
ceptual structures of protest events. They include
modeling elements defining classes of participants
in the events, types of relationship among the par-
ticipants, as well as the participants behaviour. The
modeling framework of object-orientation proves
to be a convenient tool for building information
structures in language semantics, which can be ad-
justed to serve specific tasks and user demands.
This assertion has been demonstrated by modeling
elements of different degree of abstraction, which
constitute a dynamic system of interrelated seman-
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tic classes.
The presented Semantic Interpretations of

Protest Events (SemInPE) model underlies the con-
struction of the protest event ontology for Bulgar-
ian, which is the next step on the way of providing
resources enhancing the text processing in the so-
cial and political domain.
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